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Abstract 

Background:  The outbreak of coronavirus disease 2019 (COVID-19) and its quick progression to a global pandemic 
has urged medical schools to shift from didactic to distance learning and assessment approaches. The quality of clini‑
cal training and assessment have been jeopardized due to the regulatory restrictions and potential hazards to human 
lives. The aim of this paper is to evaluate the utility and efficacy of an electronic Objective Structured Clinical Examina‑
tion (e-OSCE), which attempted to transform the format of a face-to-face OSCE to an e-OSCE.

Methods:  We conducted three end of clerkship e-OSCEs for final year medical students in Surgery, Medicine and 
Family Medicine using the teleconferencing application of Microsoft Teams (MST). The e-OSCE blueprint included 
the assessment of all clinical skills except physical examination and procedural skills. Examiners supervised e-OSCE 
from the college campus, while all students were remotely assessed through the MST channels. During the exam, the 
students stayed in their specified MST channel and examiners rotated across all students. The utility and efficacy of 
e-OSCE was evaluated using a self-administered questionnaire for students, examiners and e-OSCE team.

Results:  The data analysis showed that 93.4% students and 84.3% examiners agreed with the quality and process 
of e-OSCE. Similarly, 83.6% students and 98% examiners agreed with the seamless organization of e-OSCE. As many 
as 45.9% students and 74.5% examiners agreed that e-OSCE was close to real life practice. Approximately one fifth 
of students and one third of examiners preferred e-OSCE over the face-to-face OSCE. The analysis of qualitative data 
generated the themes of e-OSCE structure and technology. While majority of participants were satisfied with e-OSCE, 
students were concerned about examiners’ training and e-OSCE contents. Examiners and e-OSCE team recognized 
the paper-less, tech-savy, fast and reliable format of e-OSCE.

Conclusion:  During and beyond COVID- 19 era, e-OSCE is a strong substitute to standard OSCE for assessing clinical 
competence except for physical examination and procedural skills. The planning and implementation of e-OSCE 
reflects an ingenuity in the assessment of clinical competencies of medical students.
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Background
The Corona-Virus Disease 2019 (COVID-19) pandemic 
has substantially disrupted the optics of several aspects 
of communities worldwide, including healthcare sys-
tems, academics and medical education [1]. The emer-
gence of COVID-19 and its rapid progression to a global 
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pandemic has urged many countries to employ emer-
gency lockdown plans and to harness social distancing 
policies. Following the directive by the Accreditation 
Commission for Graduate Medical Education (ACGME), 
many schools and universities around the world have 
adjourned their educational missions, with an adverse 
effect on an estimated 1.5 billion learners worldwide [2].

In the higher education, the sudden and paradigm shift 
from on-campus to distance learning approaches have 
posed a challenge to faculty, students, university aca-
demic management and Information Technology (IT) 
experts. Reciprocally, front-line physicians have rapidly 
adapted to the evolving transformations in the delivery 
of health care. From the academic perspectives, medical 
educators have shown tremendous resilience towards the 
development of an absolutely virtual educational climate 
[3]. Virtual education pertains to a teaching environ-
ment where instructors and students are dissociated by 
time or space, or both [4]. In virtual education, instruc-
tors deliver course contents through a range of learning 
management applications, multimedia resources, vide-
oconferencing, breakout groups for students’ engage-
ments and peer assisted learning [5]. Likewise, during 
the COVID-19 pandemic, assessment of cognitive and 
meta-cognitive domains has been adapted by technol-
ogy-enhanced learning using several commercially avail-
able applications such as Blackboard, Zoom, MS Teams 
(MST) and Google Hangouts Meet [6]. These applica-
tions employ blogging, curation, collaboration, commu-
nication, infographics, mind mapping, podcasting and 
videoconferencing. All such features tend to promote 
interactivity among students that invariably leads to life-
long and experiential learning.

Restricted by the constraints of the COVID-19 pan-
demic, medical schools have attempted to transform all 
educational activities to online learning formats. This 
requires a dedicated teamwork that would continuously 
monitor and evaluate the transformational process. Edu-
cators should also antedate the challenges and plans on 
how to overcome the ongoing challenges and hurdles. 
Some of these challenges include the overstretching of 
the learning management systems, internet interrup-
tions, and limited skills of faculty members or instruc-
tors in using online teaching technologies [7]. Moreover, 
training in the clinical environment and assessment of 
psychomotor skills have emerged as eminent challenges 
for medical educators and policy makers worldwide [8]. 
During the clinical years of medical school, the format of 
assessment needs to be scrupulously planned to main-
tain its validity, reliability, and feasibility. The conven-
tional assessment methods in medical colleges including 
written exams, clinical and practical skills must be 
re-envisioned.

The objective structured clinical examination (OSCE) 
is a well-recognized tool for the assessment of a 
plethora of clinical skills and competencies including 
medical professionalism, behaviours, attitudes, data 
analytics, history taking and problem solving domains 
[9, 10]. During the COVID- 19 pandemic, the face-
to-face format of the OSCE would not be possible 
because of its associated high risk of disease transmis-
sion among students, examiners, and organizers and 
even patients. Henceforth, we have witnessed a trans-
fer of the traditional face-to-face OSCE to an e-OSCE 
to ensure social distancing and to safeguard the health 
of students, faculty, and patients [11]. This e-OSCE 
has been forecasted as an innovative assessment tool 
since it utilizes an entirely online application for sum-
mative assessment of clinical skills, except for the 
assessment of psychomotor and procedural skills [12]. 
Unfortunately, during the pandemic, conducting and 
maintaining the quality of OSCEs to determining the 
competency of medical schools’ graduates is an unprec-
edented challenge [11]. This challenge falls into an 
uncharted territory for medical schools and this situa-
tion is further complexed by a lack of structured guid-
ance and regulations by local health authorities and 
medical educators.

In order to curtail personal contact for reducing the 
risk of exposure of the COVID-19, all medical schools 
adjourned clinical clerkships of undergraduate and 
postgraduate programs [3]. On 15th March 2020, due 
to the suspension of clinical clerkships and electives 
by the Ministry of Education of United Arab Emir-
ates (UAE), the College of Medicine (CoM) Univer-
sity of Sharjah (UoS) aborted the clinical training of 
the fourth- and fifth-year undergraduate medical stu-
dents. To avoid the potential delay of the graduation of 
the final year students who had passed their previous 
clinical clerkships, the assessment committee and the 
CoM council adjudicated to conduct the end of clini-
cal clerkship assessment through the available online 
platforms. Subsequently, we conducted e-OSCE for the 
final year medical students at the end of their last clini-
cal clerkships. To our knowledge, so far no e-OSCE has 
been reported from the Middle East and North Africa 
(MENA) region. The specific research questions of this 
paper were aimed to; 1) evaluate the utility and effi-
cacy of e-OSCE during the COVID-19 pandemic at the 
CoM UoS; 2) compare the students’ assessment per-
formance between the traditional face-to-face OSCE 
and e-OSCE. The analysed data will serve as a valuable 
source for other academic institutions that are endeav-
ouring to establish similar clinical assessment program 
in high stake examinations.
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Materials and methods
Study settings
In May 2020, we planned, implemented, and evaluated 
the utility and efficacy of e-OSCE at the CoM UoS. The 
MBBS program at the COM UoS is a six-year integra-
tive and problem-based learning program that spans 
over three phases: phase I (foundation year), phase 
II (preclinical years one, two, and three) and phase 
III (clinical years four and five). In year four, students 
rotate though four 10-week clinical clerkships in sur-
gery, medicine, paediatrics and obstetrics and gynae-
cology, while year five students attend three 10-week 
clinical clerkships in surgery, medicine, and family 
medicine. Each end of clerkship assessment includes a 
written and a clinical examination including the Direct 
Observation Clinical Encounter Examination (DOCEE) 
using real patients and OSCE using standardized 
patients. Completing the clerkship clinical training and 
all the clerkship assessments is a prerequisite for sitting 
for the final MBBS examination.

Planning and implementation of e‑OSCE
The CoM made an e-OSCE team of a director, nine 
clinical tutors, and two information technology per-
sonnel. Three e-OSCEs were organized at the end of 
clinical clerkships of Surgery, Medicine and Family 
Medicine for final year medical students via the tel-
econferencing application of MST. The e-OSCEs were 
run across three consecutive days using MST software 
due to its simplicity, quality audio and video interfaces, 
breakout room features, and low-cost. Furthermore, 
MST provides opportunities for synchronous online 
monitoring and recording of students’ activities dur-
ing and between stations by direct observations. A 
great majority of the e-OSCE examiners were hospital 
physicians who had previously supervised face-to-face 
OSCEs. The e-OSCE team conducted a series of online 
training sessions for all examiners. In addition, the 
team also organized a mock e-OSCE for 105 students 
over two days where members of the OSCE team acted 
as examiners. Feedback from the students and examin-
ers helped the team to identify areas for improvement; 
mainly related to noisy background since the examiner 
were placed in the same room. This issue was solved by 
procuring high quality microphones and headphones of 
Logitech™ video capture connectivity technology with 
720p resolution. The Logitech™ C270 delivers smooth 
long-distant video calls for clear communication and 
allows to record videos in HD quality. Additionally, 
Logitech™ fluid crystal technology ensures sharper pic-
tures, richer colours, and clearer sound in real-world 
conditions.

Contents of e‑OSCE stations
The contents of e-OSCE stations were based on a blue-
print that was designed to assess students’ communi-
cation, history taking and clinical reasoning skills and 
decision-making (problem-solving) ability to manage 
common medical problems (Additional file  1: Appen-
dix  1). The checklists of the selected e-OSCE stations, 
previously used in the CoM, were transferred to google 
forms for their usage by examiners on iPads. We were not 
able to evaluate physical examination and procedure skill 
via the e-OSCE format. In history taking stations, exam-
iners role played the given clinical scenarios. Concur-
rently, the examiners would challenge the students about 
possible diagnosis and management plans. In some sta-
tions, examiners would ask students to interpret X-rays, 
electrocardiogram, videos, or images that were tagged 
with clinical scenarios.

Design of e‑OSCE
The e-OSCE blueprint included skills of history taking, 
clinical reasoning, communication and, decision mak-
ing. Assessment of physical examination and procedural 
skills were not included. At the CoM, the examiners were 
distributed into two parallel groups, in two separate large 
halls by maintaining social distancing. Each group had 
nine examiners who were supported by three organizers 
and one information technology staff. All students were 
remotely assessed through MST channels. Student were 
asked to have their cameras and microphones continu-
ally on to promote academic integrity. While the students 
stayed in their specified channels, examiners rotated 
across all students (Fig.  1). The panels of examiners 
were physically present in the CoM, while students were 
assessed remotely from their own locations. Each exam-
iner’s panel was supported by the organizers of e-OSCE 
team (Fig. 2).

Organization of e‑OSCE
Each of the three clinical clerkships of surgery, medicine 
and family medicine had 35–36 students. The students 
were divided into two groups of 17–18 students each. 
Each group was further divided into two sub-groups 
(A and B) and (C and D). The A and B sub-groups were 
assessed at the same time by two parallel panels of exam-
iners on the same set of nine stations. The time allocated 
for each station was seven minutes plus one minute 
between stations. The cycle of e-OSCE for first two sub-
groups (A and B) was completed in 72  min. Following 
that, the second sub-groups (C and D) were assessed 
by the same panels of examiners using new sets of sta-
tions with different contents. Availability of examiners 
and organizers in the campus was essential to facilitate 
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coordination among panels and to hasten the resolution 
of arising technical issues. A total of 54 examiners par-
ticipated in the three end-of-clerkships e-OSCEs.

Microsoft teams and channels
The e-OSCE team created two MST panels including 
nine examiners in each panel. Within each MST one 
unique channel was created for each student. Each panel 
assessed nine students in each round. Each channel was 
labelled by the student’s name and UoS identity number.

Before the start of the e-OSCE, the organizer engaged 
students by MST to their respective channels, started 
video recording and confirmed their identification. Then 
students were directed to show a 360° environmental 
scan by their own cameras. Unlike the traditional OSCEs 
where students rotate around the stations, in e-OSCE, 
the students remained in their respective channels 
while examiners navigated from one channel to another 
according to a pre-planned students’ circuit. Once the 
examiners were connected with the students through 
channels, the organizer would set an alarm to indicate 
concurrent start of all stations. Each examiner then read 
instructions for the students in 30 s, followed by the spe-
cific task. The examiner would ask the students to ‘leave 
the channel’. The process was repeated nine times in the 
first round. There was a 15-min break before the start of 
the second round.

IT support
IT support was crucial to ensure efficient and smooth 
implementation of the e-OSCE. The IT personnel pro-
vided continuous advice and training to organizers and 
examiners on the MST. We used 22 desktop computers, 
each supported by webcam and headsets with two lap-
tops as a backup. All computers were connected to the 
UoS land line Internet connections.

Grading of e‑OSCE stations
The performance of students was recorded synchro-
nously through robust checklists which were developed 
on google forms in iPads. The checklists had pre-deter-
mined rating scales and each examiner was instructed to 
submit his evaluation checklist online at the end of each 
station. At the end of e-OSCE, the google forms are com-
puted, collated, and analysed electronically and then the 
final review was undertaken by the director and members 
of the e-OSCE team.

Reducing the risk of infection
Since examiners and organizing team were present in 
the CoM, all necessary precautions recommended by 
the Ministry of Health were considered to mitigate the 
risk of disease transmission. These measures included 
minimizing the number of people in one room, keeping 
a safety distance of at least 1.5 m between examiners in 

Fig. 1  An illustration of the key steps in the organization of e-OSCE. All students were accessed remotely, while all examiners were located in the 
college of medicine. The examination continued till all students virtually rotated across all stations of e-OSCE
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Fig. 2  A layout of panels for examiners, and organizers during e-OSCE
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all directions, wearing masks to cover nose and mouth, 
and sanitizers. Furthermore, gloves, caps, aprons, and 
face shield were available for examiners and organizers, 
if needed.

Security of e‑OSCE
Two measures were taken to reduce communication 
between the first and second group of students. The first 
measure was to call the second group of students for an 
online briefing one hour before the first group has com-
pleted their OSCE evaluation. After the briefing, the sec-
ond group of students were called into their respective 
MST channels by organizers. Students would remain in 
their assigned channels till the end of their examination. 
The second measure to ensure the security of e-OSCE 
was the introduction of a new set of stations with equiva-
lent contents and face validity that were used for the sec-
ond group of students.

Assessment of e‑OSCE
We assessed e-OSCE by administering online self-admin-
istered questionnaires using google forms to students, 
examiners and e-OSCE team (Additional file 1: Appendi-
ces 2, 3, and 4). The questionnaires were developed by the 
members of e-OSCE team, were revised and improved by 
a group of experts in medical education. This process of 
instrument development was completed by piloting the 
questionnaires on respective cohorts. The respondents 
essentially pointed out the need to enrich questionnaires 
with more issues for logistics, Internet bandwidth and 
technical support for e-OSCE. These observations were 
incorporated into the final versions of questionnaires.

During the pre-COVID era, a comprehensive face-to-
face OSCE was a standard practice which included sta-
tions for the assessment of a full range of clinical skills 
and competencies. Simulated and standardized patients, 
video-based assessment, and clinical skills using mani-
kins and plastic models were used. All manned stations 
were graded by examiners on paper-based checklists.

Statistical analysis
The data of the survey questions were extracted from the 
online survey software (e-survey pro) to the MS Office 
Excel sheet and was analysed using the Statistical Pack-
age for the Social Sciences (SPSS) by IBM™ version 27, 
USA. The quantitative analysis primarily consisted of 
descriptive statistics (frequency and percentages) and the 
responses to the open-ended questions were reviewed 
and common themes were identified by researchers. For 
the comparison of academic performance of students 
between the 2019 (pre-COVID, face-to-face OSCE) and 
2020 (during COVID, e-OSCE), we calculated mean and 
median of students’ grades using the t-test if the data 

were normally distributed and Mann–Whitney U test 
if the data were skewed. We followed Saldana approach 
for qualitative data analysis [13]. Using a descriptive 
approach, we coded datum primary contents which was 
then categorized into groups. This process generated 
broader understanding which led to the generation of 
different themes. The data was further verified and cross-
checked by all authors.

Research bias was mitigated by frequent discussions 
and by reaching a consensus by referring to the original 
data.

Results
Quantitative data
A total of 105 students from surgery II, medicine II and 
family medicine clinical clerkships appeared in e-OSCE. 
Out of 105 invited students and 54 invited examiners, 61 
(58%) students and 51 (94.4%) examiners responded to 
questionnaires as shown in Tables 1 and 2. Most students 
(93.4%) and examiners (84.3%) perceived that the level 
of tested knowledge was fair, while 45.9% students and 
74.5% examiners strongly agreed/agreed that e-OSCE 
was close to the real-life practice. Likewise, 83.6% stu-
dents and 98% examiners strongly agreed/agreed that 
e-OSCE had seamless organization. Approximately, one 
fifth of the students and one third of examiners preferred 
e-OSCE over the traditional face-to-face OSCE.

Qualitative data
The process and outcomes of the qualitative analysis are 
summarized in Fig. 3. As evident in Fig. 3, we gathered 
responses from students, organizers, and examiners. 
One theme from students, two themes from examin-
ers and two themes from organizers were generated. In 
turn, each theme had its own categories and codes. Pre-
cisely, two themes of e-OSCE structure and technology 
emerged from the data analysis. While e-OSCE struc-
ture was a common theme across all study participants, 
technology usage was not a concern by students. About 
the e-OSCE structure theme, students showed concerns 
about examiners’ training and adequate pitching of 
contents.

“testicular atrophy and infertility are the two well-
known complications. As medical students the most 
common is required from us. if there are other rare 
complications, it fits urologists to know them better 
and not medical students”
” few examiners were extremely slow and it took 
so much time for them to tell the scenario. Some of 
them were not familiar with the scenario and that 
was taking time”.
“I think REST station will be good idea”
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Examiners mostly admired the organization, students’ 
knowledge and digital literacy and showed concerns 
about time allocation.

"it is an excellent alternative to the actual OSCE the 
setup was perfect"
“I notice really high level for most of the student”

The e-OSCE team observed that the process was well-
organized, coherent, and standardized. It was made 
feasible with a paper-less, synchronous, digital documen-
tation, and safe approach in COVID era.

“having an alternative platform to conduct OSCE 
exams was at first something farfetched, but we 
could achieve it as a team”

About technology theme, interestingly, students did not 
comment about the advantages or pitfalls of technology. 
In contrast, the examiners and e-OSCE team commended 
the innovative and novel aspects of e-OSCE. Digital liter-
acy, internet interruptions and examiners’ training were 
highlighted by examiners and e-OSCE team.

“trouble shooting some difficulties the examiners 
had, a stuck google form, a repeated or not submit-
ted google forms”
“the calibration session for the examiners should 
be done before creating google forms”

A comparison of the students’ grades between the last 
face-to-face OSCE in the pre-COVID era and e-OSCE 
during the COVID era is presented in Table  3. As evi-
dent, students between disciplines. However, students 
scored lower grades in e-OSCE than in face-to-face 
OSCE.

Table 1  Analysis of students’ responses about the organization, 
quality and evaluation of e-OSCE

Questionnaire 
statements

Surgery
(N = 15)

Medicine
(N = 21)

Family 
Medicine
(N = 25)

Total
(N = 61)

1. Overall, the tested level of knowledge and skills
  Too difficult/difficult 0 1 1 2 (3.3%)

  Fair 15 19 23 57(93.4%)

  Too easy/easy 0 1 1 2 (3.3%)

2. e-OSCE was closer to real life practice
  Strongly disagree/
disagree

1 3 4 8 (13.1%)

  Neutral 8 4 13 25 (41%)

  Strongly agree/agree 6 14 8 28 (45.9%)

3. e-OSCE was well organized
  Strongly disagree/
disagree

0 2 0 2(3.3%)

  Neutral 5 3 6 14(23.0%)

  Strongly agree/agree 10 16 19 45(73.8%)

4. e-OSCE was conducted smoothly
  Strongly disagree/
disagree

1 1 0 2(3.3%)

  Neutral 2 2 4 8(13.1%)

  Strongly agree/agree 12 18 21 51(83.6%)

5. Preferring e-OSCE over the traditional face to face OSCE
  Strongly disagree/
disagree

9 9 13 31(50.8%)

  Neutral 5 7 5 17(27.9%)

  Strongly agree/agree 1 5 7 13(21.3%)

Table 2  Analysis of the examiners’ responses about the 
organization, quality, and evaluation of e-OSCE

Questionnaire 
statements

Surgery
(N = 17)

Medicine
(N = 16)

Family 
Medicine
(N = 18)

Total (%)
(N = 51)

1. Overall, the tested level of knowledge and skills
  Too difficult/difficult 0 1 0 1 (2)

  Fair 14 13 16 43 (84.3)

  Too easy/easy 3 2 2 7 (13.7)

2. e-OSCE was closer to real life practice
  Strongly disagree/
disagree

1 1 1 3 (5.9)

  Neutral 4 4 2 10 (19.6)

  Strongly agree/agree 12 11 15 38 (74.5)

3. e-OSCE was well-organized
  Strongly disagree/
Disagree

0 0 0 0

  Neutral 0 1 0 1 (2)

  Strongly agree/agree 17 15 18 50 (98)

4. e-OSCE was conducted smoothly
  Strongly disagree/
disagree

0 0 0 0

  Neutral 0 1 0 1 (2)

  Strongly agree/agree 17 15 18 50 (98)

5. I am interested to be called as an examiner in future for similar 
OSCEs
  Strongly disagree/
disagree

0 0 0 0

  Neutral 1 2 0 3 (5.9)

  Strongly agree/agree 16 14 18 48 (94.1)

6. Preferring e-OSCE over the traditional face to face OSCE
  Strongly disagree/
disagree

7 4 5 16 (31.4)

  Neutral 8 7 0 15 (29.4)

  Strongly agree/agree 2 5 13 20 (39.2)
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Discussion
Our study explicitly demonstrates the utility and efficacy 
of e-OSCE as a valuable tool in technology-driven assess-
ment. Except for the assessment of psychomotor and 
procedural skills, e-OSCE enabled us to evaluate the cog-
nitive and metacognitive domains of final year medical 
students. Furthermore, this work endorses the suitability 
and effectiveness of e-OSCE for using examiner-based 
simulation scenarios as an attractive alternative to face-
to-face OSCE. In the current tech-savy digital world, 
our e-OSCE allowed us to assess the desired essential 
clinical skills of students via distance learning platforms. 
Lastly, recordings of all stations of e-OSCE provided us 

a permanent digital repository of the entire exam with 
the opportunity to review any missed or incomprehen-
sible event. Though a great majority of survey respond-
ents were satisfied with the planning, organization, and 
implementation of e-OSCE, we observed some chal-
lenges including a restricted blueprint, financial expendi-
tures, time-consuming and labour-intensive and the need 
to train students, examiners, and administrative staff in 
a short span. The themes of e-OSCE structure and tech-
nology were based on the use of digital literacy, training, 
paper-less exam, coherence, sound organization secure 
digital repository of exam data. However, there were 

Fig. 3  A schematic illustration of the process and outcomes of the qualitative analysis
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concerns about stations contents, time allocation, rest 
between cycles, and relay of instructions.

Using the first level of Kirkpatrick’s model of an event’s 
evaluation, we have reported the ‘reaction’ of students, 
examiners and e-OSCE team using online questionnaires 
[14]. This process underpins the efficacy and suitability of 
e-OSCE by virtually assessing the final year medical stu-
dents’ clinical skills during the COVID-19 pandemic. Vir-
tual OSCE and e-OSCE are interchangeable terms and, 
although initial reports have described early success, very 
few e-OSCEs have been conducted during the COVID-
19 era in the MENA region. Worldwide, the investigators 
have shown a mix of success and challenges from OSCEs 
that have been organized virtually. In the virtual OSCE, 
run by Courteille and colleagues, the authors used a vir-
tual patient’s history via texts and videos, video-based 
examinations and some stations for data analytics [15]. 
Likewise, Sartori et al., have reported encouraging results 
of a pilot virtual OSCE on the trainees for telehealth [16]. 
Similarly, the effectiveness of virtual OSCEs has been 
documented in the nursing students and in a range of 
other medical disciplines [17, 18].

Technical feasibility depends on the availability of 
essential elements required for e-OSCE [19]. In our 
college, the availability of an online platform, a sta-
ble internet, adequate number of computers, headsets, 
microphones, and cameras allowed us to successfully 
plan and conduct e-OSCEs. A previous study has shown 
that the concurrent use of faculty as simulated patients 
and assessors was acceptable for both students and 
faculty [20]. In our study, examiners simulated and 

role-played the given scenarios in all history stations. 
In contrast to the standard OSCE, examiners rotated 
among students’ channels, while students permanently 
stayed in their respective channels. To maintain security 
and confidentiality of the examination, all virtual move-
ments of students were continuously monitored and 
recorded via MST. Another layer of security of e-OSCE 
was provided by synchronous monitoring by examiners 
in all stations.

In our study, most of the survey responses from stu-
dents, examiners and organizers recognized smooth 
organization of e-OSCE. However, we faced challenges 
in training examiners as well as students in a short time. 
All stakeholders were unfamiliar with the new format of 
e-OSCE. Several actions were taken to acquaint them 
and to minimize technology related issues. Hopwood 
et  al., 2020 have recommended a minimum of three 
hours of training for students and examiners in order to 
be acquainted with their roles as well as the logistic of the 
OSCE [21]. We conducted mock exams that helped us to 
develop a structured protocol for e-OSCE. The results 
of the mock exams were slightly different from the real 
exams and, by and large, there were issues about Internet, 
equipment familiarity and space for social distancing. 
Literature has underpinned the value of an initial training 
session that will help identify any major problems related 
with technology, equipment or format of the e-OSCE 
with a follow up training near the assessment time [22]. 
On the same note, we not only organized early training 
sessions, to secure standardization in assessment, we also 

Table 3  Mean and median scores of students in face-to-face (pre-COVID-19) and e-OSCE (during COVID-19) in medicine II, surgery II 
and family medicine clinical clerkships

a Test value is t-test if the data were normally distributed and Mann–Whitney U test if the data were skewed

Clinical clerkship Before COVID-19 During COVID-19 Testa p-value

Family Medicine
  Number of students 34 35 337 .002

  Median Score 88.67 81.94

  Mean score 87.28 82.58

  95% Confidence Interval 85.60–88.96 80.42–84.74

Surgery II
  Number of students 34 34 5.639  < .001

  Median Score 90.52 84.58

  Mean (Score) 90.06 84.23

  95% Confidence Interval 88.67–91.44 82.65–85.81

Medicine II
  Number of students 35 35 462.5 0.078

  Median Score 90.80 88.11

  Mean Score 88.61 85.53

  95% Confidence Interval 86.60–90.63 82.94–88.13
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trained examiners of same stations in different panels to 
reduce interrater variability.

An outright benefit of e-OSCE was its successful com-
pletion in less than half of the time than required for 
standard OSCE. Based on our experience of conducting 
face-to-face OSCE, the average time needed to examine 
similar number of students on similar number of stations 
was approximately five hours. However, each e-OSCE 
cycle lasted for approximately two and half hours. More-
over, the use of electronic google forms, instead of paper-
based sheets, for evaluations saved time spent on adding, 
auditing, and aggregating marks for each student. Addi-
tionally, the submission of electronic evaluation forms 
by examiners was allowed only when fully completed. 
Organizers would ensure that each examiner has submit-
ted his grades for each student before the start of the next 
student’s evaluation. These features eliminated the poten-
tial for missing data. In this perspective, Pauline et  al., 
have introduced an online OSCE management informa-
tion system (OMIS) that integrates stations, items bank, 
OSCE planning and administration systems and a results 
analysis software [23]. The OMIS system offers an addi-
tional feature of hosting feedback facility which allows 
the students to receive timely evaluation on their perfor-
mance. We did not use a customized ready-made plat-
form for e-OSCE. Nevertheless, such platforms offer a 
range of innovative products that would be valuable for 
medical educators while assessing clinical competencies 
of medical students.

The remarks by e-OSCE team “e-OSCE is time sav-
ing, easier for both examiners and students, and save 
time when dealing with markings” endorsed our efforts. 
Although 83.6% of students and 94.1% of examiners 
acknowledged that e-OSCE ran smoothly, only 21.3% 
of students and 20% of examiners preferred e-OSCE 
over face-to-face OSCE. This may be due to the inabil-
ity of e-OSCE to test physical examination and proce-
dural skills. Some of the responses and comments such 
as “thank you for organizing OSCE”, “I can see your pre-
cious efforts in arranging and preparing the exam as if we 
are doing it physically in the college”, “I believe e-OSCE is 
an acceptable option in terms of crisis (pandemics) but in 
normal time I do prefer the traditional face to face” seem 
to support the utilization of e-OSCE as an attractive sub-
stitute during the pandemic and beyond. In the previous 
studies, learners who have participated in web-based 
clinical skill assessment have reported high satisfac-
tion but they have demonstrated preference to face-to-
face OSCE as they were concerned for not being able to 
‘touch’ patients [24, 25]. Our evaluations also showed 
similar concerns which reflect an essential element of 
human behaviours.

In our e-OSCE, we assessed students’ communica-
tion, history taking skills and their problem-solving abil-
ity without the assessment of physical examination and 
procedure skills. This important shift in the assessment 
of clinical skills would necessitate adjusting our future 
pedagogical strategies to accommodate new skills such 
as telemedicine consultation which has limited physi-
cal examination and focuses mainly on distant disease 
management [26]. By this, we would be preparing future 
doctors for a changing health-care delivery where tel-
emedicine is becoming an essential means of delivering a 
cost-effective, timely and efficient care.

Another added advantage of using technology in 
e-OSCE, in our study, was the option of reviewing the 
recorded exam sessions in case of complaint, dispute or 
incomplete submission of grades by examiners. Video 
recording during OSCE has been reported in the litera-
ture as a means of facilitating the exam and to be a part 
of the exam itself [27]. Video-taped OSCEs have consid-
erable benefits including quality assurance. However, in 
the face-to-face OSCE, videorecording would require 
equipment and expertise to obtain high quality inter-
faces. In our study, students’ performance was monitored 
throughout e-OSCE using MST teleconferencing, with-
out the need for additional equipment. After e-OSCE, 
videos were downloaded and saved for future reference; 
recorded OSCE stations would give students the oppor-
tunity to watch and learn from their performance. This 
may also be useful for examiner training and for the 
development of virtual OSCE stations [27].

Incorporating technology in teaching and assessment 
has many advantages. However, it can pose several bar-
riers. The challenges faced by e-OSCE team were mainly 
in the preparatory phase for designing, training, resourc-
ing, and securing precautionary measures against the 
spread of COVID-19. Written responses such as “hav-
ing an alternative platform to conduct OSCE exams was 
at first something farfetched, but we could achieve it as a 
team” substantiated the challenge faced by the e-OSCE 
organizing team. Although, the online platform “MST” 
was utilized by members of e-OSCE team to conduct 
synchronous clinical skill sessions, the notion of trans-
ferring the set-up of a traditional face-to-face OSCE to a 
virtual set-up required iterative online meetings and tri-
als with the support of the IT team. Prettyman et al. have 
emphasized a close collaboration of e-OSCE team with 
the IT department to ensure the availability and proper 
function of the computer hardware and software as well 
as cloud-based systems needed for e-OSCE [27]. Simi-
lar degree of collaboration occurred in our study which 
guaranteed the feasibility and effectiveness of e-OSCE. 
Previous research with web-based OSCE had shown that 
students were unsatisfied with the technology and have 
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faced technical difficulties like dropped calls, poor video 
and audio quality [28]. During our e-OSCE, internet 
interruptions were reported by students, examiners, and 
organizers, yet these interruptions were transient and did 
not disturb the flow of the e-OSCE. All students were 
assessed as scheduled.

In our study, the students’ performance was lower in 
e-OSCE than in the traditional face-to-face OSCE in the 
CoM across all clinical clerkships. Our results are not 
in conformity with the study by Lara et  al., where the 
researchers did not find difference in mean scores and 
failure rates between the results of e-OSCE and face-
to-face OSCEs [12]. We cannot postulate any scientific 
reason for low scores in e-OSCE. In order to upskill 
examiners, structured faculty development programs to 
supervise, organize and to conduct e-OSCEs using tech-
nologies and digital platforms are essential [29, 30]. In 
our study, most examiners applauded the planning and 
implementation of e-OSCE and admired the students’ 
skills in the digital realm. Conversely, students did not 
comment about the usage of innovative technology-
enhanced assessment in e-OSCE. However, they showed 
minor concerns about the e-OSCE structure and training 
of examiners. This goes well with the understanding that 
today’s medical students are digitally native and did not 
perceive e-OSCE as an advanced intervention. As a qual-
ity control, a post-exam item analysis by the assessment 
committee did not find any issue related to the quality 
of contents and blueprints. Henceforth, e-OSCE proved 
feasible with a paper-less, synchronous, digital documen-
tation, and a safe approach in COVID era.

Study limitations
The e-OSCE model used in our study could not evaluate 
physical examination and procedural skills of the medi-
cal students. This factor limited the scale of assessment of 
clinical skills.

Conclusion
This study validates the utility and efficacy of e-OSCE 
while adhering to the safety precautions for the par-
ticipants during the COVID-19 pandemic. Overall, the 
students, examiners and organizers were satisfied with 
efforts, challenges and accomplishments achieved dur-
ing the planning, organization, and implementation of 
e-OSCE. Although e-OSCE was designed to overcome 
restrictions imposed by the COVID-19 pandemic, this 
experience has shown substantial advantages applicable 
to even in the post-COVID era. Though time-consuming 
and labour-intensive, a sustained program of training 
and technical support makes e-OSCE suitable, efficient, 

and cost-effective in assessing clinical competencies. Our 
e-OSCE reflects an ingenuity in medical education that 
would open doors for a new paradigm in assessment of 
future doctors. However, the enigma of assessing physi-
cal and procedural skills remains a challenge and further 
technology-based innovations using artificial intelligence 
and augmented reality are awaited.

Abbreviations
ACGME: Accreditation Council for Graduate Medical Education; CoM: College 
of Medicine; COVID-19: Coronavirus Disease 2019; e-OSCE: Electronic Objec‑
tive Structured Clinical Examination; MENA: Middle East and Northern Africa; 
OMIS: OSCE Management Information System.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12909-​022-​03218-9.

Additional file 1: Appendix 1. Blueprint of end of clerkship e-OSCE 
stations. Appendix 2. Questionnaire used for the students’ evaluation of 
e-OSCE. Appendix 3. Questionnaire used for the examiners’ evaluation of 
e-OSCE. Appendix 4. Questionnaire used for the e-OSCE team’s evalua‑
tion of e-OSCE.

Acknowledgements
We are grateful to students, examiners and organizers during the planning, 
implementation, and evaluation phases of this research. Special thanks to the 
administrative staff for collection and organization of the research data.

Authors’ contributions
NS initiated, planned, directed, and monitored implementation of the e-OSCE, SS 
coordinated the Family medicine e-OSCE. NS and SS wrote the first draft. SYG per‑
formed qualitative analysis, and extensively revised, edited, and improved the main 
manuscript. All authors (NS, SS, AH, MK, MA, RE, MD, SN and SYG) participated in the 
implementation of e-OSCEs and have read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author, Salman Yousuf Guraya, if requested.

Declarations

Ethics approval and consent to participate
The Research Ethics Committee (REC) from the Office of the Vice Chancel‑
lor for Research & Graduate Studies, University of Sharjah has approved this 
study with the reference number REC-20–11-26–01. An informed consent 
was obtained from all participants and the research ethics committee has 
approved this process of consent. The consent process followed the policies 
and guidelines of the Declaration of Helsinki.

Consent for publication
All participants of this study have provided consent for participation and pub‑
lication, whether written for the questionnaires or verbal for the focus groups.

Competing interests
SYG is an editor of the BMC medical education. All other authors have no 
competing interests to declare.

Author details
1 Department of Family and Community Medicine and Behavioural Science, 
College of Medicine, University of Sharjah, Sharjah, United Arab Emirates. 

https://doi.org/10.1186/s12909-022-03218-9
https://doi.org/10.1186/s12909-022-03218-9


Page 12 of 12Shorbagi et al. BMC Medical Education  2022, 22(1):156

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

2 Baker/ IDI Heart and Diabetes Institute, 75 Commercial Road, Melbourne, VIC 
3004, Australia. 3 Clinical Sciences Department, College of Medicine, University 
of Sharjah, Sharjah, United Arab Emirates. 

Received: 25 October 2021   Accepted: 14 February 2022
Published: 8 March 2022

References
	1.	 Ahmed H, Allaf M, Elghazaly H. COVID-19 and medical education. Lancet 

Infect Dis. 2020;20(7):777–8.
	2.	 Chew QH, Chia FL-A, Ng WK, Lee WCI, Tan PLL, Wong CS, et al. Psychologi‑

cal and coping responses to COVID-19 amongst residents in training 
across ACGME-I accredited specialties in Singapore. Psychiatry Research. 
2020;290:113146.

	3.	 Guraya SY. Transforming laparoendoscopic surgical protocols during 
COVID-19 pandemic; big data analytics, resource allocation and opera‑
tional considerations; a review article. International Journal of Surgery. 
2020.

	4.	 Pando VF. Teaching trends in virtual education: an interpreta‑
tive approach. J Educ Psychol Propositos y Representaciones. 
2018;6(1):485–505.

	5.	 Guraya SY, Abdalla ME. Determining the effectiveness of peer-assisted 
learning in medical education: A systemic review and meta-analysis. Jour‑
nal of Taibah University Medical Sciences. 2020.

	6.	 Naseem A, Ghias K, Sabzwari S, Chauhan S. Perceptions of technology-
enhanced learning in undergraduate medical education at a private 
medical college in Karachi, Pakistan. JPMA. 2019;69(1108).

	7.	 Jelovsek JE, Kow N, Diwadkar GB. Tools for the direct observation and 
assessment of psychomotor skills in medical trainees: a systematic review. 
Med Educ. 2013;47(7):650–73.

	8.	 Guraya SY. Workplace-based assessment; applications and educational 
impact. Malaysian J Med Sci: MJMS. 2015;22(6):5.

	9.	 Khan KZ, Ramachandran S, Gaunt K, Pushkar P. The objective structured 
clinical examination (OSCE): AMEE guide no. 81. Part I: an historical and 
theoretical perspective. Med teach. 2013;35(9):e1437–46.

	10.	 Guraya SY, Guraya SS, Almaramhy HH. The legacy of teaching medical 
professionalism for promoting professional practice: a systematic review. 
Biomed Pharmacol J. 2016;9(2):809–17.

	11.	 Boursicot K, Kemp S, Ong TH, Wijaya L, Goh SH, Freeman K, et al. Conduct‑
ing a high-stakes OSCE in a COVID-19 environment. MedEdPublish. 
2020;9.

	12.	 Lara S, Foster CW, Hawks M, Montgomery M. Remote assessment of 
clinical skills during COVID-19: a virtual, high-stakes, summative pediatric 
OSCE. Acad Pediatr. 2020.

	13.	 Mallette LA, Saldaña J. Teaching qualitative data analysis through gaming. 
Qual Inq. 2019;25(9–10):1085–90.

	14.	 Jones C, Fraser J, Randall S. The evaluation of a home-based paediatric 
nursing service: concept and design development using the Kirkpatrick 
model. J Res Nurs. 2018;23(6):492–501.

	15.	 Courteille O, Bergin R, Courteille O, Bergin R, Stockeld D, Ponzer S, et al. 
The use of a virtual patient case in an OSCE-based exam–a pilot study. 
Med Teach. 2008;30(3):e66–76.

	16.	 Sartori DJ, Olsen S, Weinshel E, Zabar SR. Preparing trainees for telemedi‑
cine: a virtual OSCE pilot. Med Educ. 2019;53(5):517–8.

	17.	 Prettyman AV, Knight EP, Allison TE. Objective structured clinical examina‑
tion from virtually anywhere! J Nurse Pract. 2018;14(8):e157–63.

	18.	 Ali M. What now and what next? The new era of OSCE: Innovation in 
learning assessment. Pharm Educ. 2020:56–8.

	19.	 Patrício MF, Julião M, Fareleira F, Carneiro AV. Is the OSCE a feasible tool to 
assess competencies in undergraduate medical education? Med Teach. 
2013;35(6):503–14.

	20.	 Abdelkhalek NM, Hussein AM, Sulaiman N, Hamdy H. Faculty as simulated 
patients (FSPs) in assessing medical students’ clinical reasoning skills. 
Educ Health. 2009;22(3):323.

	21.	 Hopwood J, Myers G, Sturrock A. Twelve tips for conducting a virtual 
OSCE. Medical teacher. 2020:1–4.

	22.	 Reid K, Smallwood D, Collins M, Sutherland R, Dodds A. Taking OSCE 
examiner training on the road: reaching the masses. Med Educ Online. 
2016;21(1):32389.

	23.	 Meskell P, Burke E, Kropmans TJ, Byrne E, Setyonugroho W, Kennedy KM. 
Back to the future: an online OSCE management information system for 
nursing OSCEs. Nurse Educ Today. 2015;35(11):1091–6.

	24.	 Langenau E, Kachur E, Horber D. Web-based objective structured clinical 
examination with remote standardized patients and Skype: resident 
experience. Patient Educ Couns. 2014;96(1):55–62.

	25	 Berg BW, Alverson D, Mccarty T, Sinclair N, Hudson D, Vincent DS. Stand‑
ardized patient interviewing with remote interactive technologies. J 
Telemed Telecare. 2007;13(3_suppl):14–7.

	26.	 Forgione A, Kislov V, Guraya SY, Kasakevich E, Pugliese R. Safe introduction 
of laparoscopic colorectal surgery even in remote areas of the world: the 
value of a comprehensive telementoring training program. J Laparoen‑
dosc Adv Surg Tech. 2015;25(1):37–42.

	27.	 Pham H-D, Pistorius EB, Bacchi S, Jersmann H. Videos in the medical stu‑
dent objective structured clinical examination: a systematic review. Focus 
Health Prof Educ. 2019;20(2):88–98.

	28.	 Novack DH, Cohen D, Peitzman SJ, Beadenkopf S, Gracely E, Morris J. A 
pilot test of WebOSCE: a system for assessing trainees’ clinical skills via 
teleconference. Med Teach. 2002;24(5):483–7.

	29.	 Guraya SY, Chen S. The impact and effectiveness of faculty development 
program in fostering the faculty’s knowledge, skills, and professional 
competence: a systematic review and meta-analysis. Saudi J Biol Sci. 
2019;26(4):688–97.

	30.	 Hilty DM, Uno J, Chan S, Torous J, Boland RJ. Role of technology in faculty 
development in psychiatry. Psychiatr Clin. 2019;42(3):493–512.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Assessing the utility and efficacy of e-OSCE among undergraduate medical students during the COVID-19 pandemic
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Materials and methods
	Study settings
	Planning and implementation of e-OSCE
	Contents of e-OSCE stations
	Design of e-OSCE
	Organization of e-OSCE
	Microsoft teams and channels
	IT support
	Grading of e-OSCE stations
	Reducing the risk of infection
	Security of e-OSCE
	Assessment of e-OSCE
	Statistical analysis

	Results
	Quantitative data
	Qualitative data

	Discussion
	Study limitations

	Conclusion
	Acknowledgements
	References


